We present a flexible and fully-implantable coil designed for use as a power and data transfer component in retinal prosthesis applications. Compared with traditional hand-made intraocular coils, this microfabricated coil is flexible, with a 9.5 mm outer diameter and 10-gm-thick parylene C as the primary strctural and packaging material. A post-fabrication heat treatment was used to improve the parylene package in order to protect the device in harsh corrosive environments such as the human eye. Long-teun accelerated-lifetime soak testing in heated sAlinie has beetn perfonned, and the mean time to fiilure (MTTF) of the parylene package extraolated to 37 0C was estimated using the Arhenius relationship. The electrical fiailure of this device was also charaterized by measurmg the DC resistance in saline.
INTRODUCTION
Indictive-coupling of a pair of coils is a promismg technology for wireless power and data transmission to the implanted components of many biomedical devices, and in paricular fbr retinal prostheses [1] .
In such an implementation, the secondary coi, whiclh would residce inside the human eye, has to be mechanically durable, flexkible and small enough for intraocular implatatiton. It shoould also be chemically stable in order to prevent hamfifl interaction wi the surrounding tissues. The current state-ofthe-ad coil for intraocular retinal prostheses is a had-wound coil [2] , which is thick and very stiff, and can cause notable degradation in the region of implantation.
Therefore, we propose a new parylene-based thiin-film technology incorporating multi-layer metal conductive wires to accomplish the function of this intraocula implanted device. Figure 1 gives an overall depiction of the intraocular coil design. In [5] , and paylene-based packages incorporating application specific integratd circuits (ASICs), or other parylene-packaged discrete electrical components [3] . Parylene A4 Figure 1 . illustration of the inttraocular coil concept.
DEUICE FABRICATION
The inmtrocular coil is fabrcnated using a parylene/metal thin-film technique, as illustrated in Figure 2 . A photoresist mask is then patterned to defie the coil profile, followed by parylene etching using oxygen plasma to open the contact pads and define the overall coil geometry.
Finally, the entire flexible structure is released from the silicon substrate by dissolving the photoresist sacrificial layer using a standard acetone etch process. A fabricated intraocular coil is shown in Figure 3 (a), and Figure 3 (b) shows the interconnection via between the two layers of metal. This coil prototype has 10 tums of metal wires with an outer diameter of 9.5 mm, and a total thickness less than 11 km. Compared with the conventional hand-wound coil, this parylene-based coil is very flexible and foldable because of the unique properties of parylene C. Figure 4 demonstrates the flexibility of this 10-rim-thick parylene /metal thin-film skin. 
RESULTS AND DISCUSSIONS
The AC resistances and the self-inductances of the intraocular coil measured with an HP 4192A are depicted in Figure 5 . Timne (s) Figure 6 . Demonstttion of coupling eMffe using thie 
